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ABSTRACT 

Substance use by pregnant women, and research documenting its adverse perinatal effects, have 
increased substantially in recent years. Possible effects of prenatal exposure to cocaine in the fetus include: 
spontaneous abortion, premature labor, abruptio placentae, cerebral infarction, and stillbirth. Although 
effects of prenatal exposure to marijuana are less certain, a possible adverse outcome is decreased 
birthweight. 

Cocaine has become increasingly available to a wide range of potential users, and its use in the United 
States has increased dramatically in the past decade. Few studies, however, have been conducted to 
determine the actual incidence of substance use among pregnant women. Of the studies undertaken, the 
majority indicate cocaine use in urban and predominately low-income populations. 

The North Carolina Division of Maternal and Child Health and the Center for Health and 
Environmental Statistics conducted a study to examine approporiate procedures for collecting data of 
substance use during pregnancy and to determine the incidence of cocaine, marijuana, and alcohol use 
around the time of delivery in North Carolina tertiary centers. Results of this study indicate that 1.3 
percent of the women presenting to deliver at the tertiary centers included in the study showed evidence of 
recent cocaine use, and 1.7 percent tested positive for recent marijuana use. Women testing positive for 
cocaine use were primarily nonwhite, from urban counties, and on Medicaid or uninsured. No significant 
differences in socio-demographic characteristics were observed in those testing positive for marijuana 
use. 

Caution is suggested in the use of estimates of drug use around delivery to measure the magnitude of the 
drug problem in pregnant women. 



INTRODUCTION 

Substance use during pregnancy is receiving 
increasing attention in both the private and public 
health sectors. Research documents the adverse 
effects of substance use on the fetus and infant. 
Possible effects of prenatal exposure to cocaine in 
the fetus include spontaneous abortion, premature 
labor, abruptio placentae, cerebral infarction, and 
stillbirth. Possible effects in the infant include low 
birthweight, decreased head circumference, impaired 
motor development, seizures, strokes, abnormally 
formed internal organs, and an increased risk of 
sudden infant death syndrome (SIDS) (1-7). 

Although effects of prenatal exposure to marijuana 
are less certain, possible adverse outcomes include 
decreased  birthweight  and  length  (6,8-10). 

Cocaine has become increasingly available to a 
wide range of potential users in the United States, 
and its use has increased dramatically in the past 
decade. According to 1988 National Household 
Survey on Drug Abuse data, 17.4 percent of 18-25 
year-old females reported having used cocaine. 
Further, in 1988, 9.9 percent of white females, 5.5 
percent of black females, and 8.9 percent of Hispanic 
females within this age group reported using cocaine 
during the past year (11). Concerns have arisen 
regarding the increase in substance use, particularly 
cocaine, among women of childbearing age. 

Few studies have been conducted to determine the 
magnitude of substance use among pregnant women. 
Of the studies which have been undertaken, the 
majority indicate cocaine use within urban and 
predominantly low-income populations. A review 
of the obstetric records of 102 women who delivered 
in a large teaching hospital in Dallas, Texas, revealed 
the incidence of cocaine use was 9.8 percent (12). A 
study conducted at Boston City Hospital assessed 
cocaine use during pregnancy by interviews and 
urine assays obtained during prenatal care and 
immediately postpartum from a sample of women 
enrolled in prenatal care. Of the 679 women included 
in the study using a combination of interviews and 
urine assays, 17 percent were found to have used 
cocaine at least once during pregnancy. Eight percent 
had urine assays positive for cocaine metabolites 
(13). 

Two states have examined on a statewide level the 
incidence of substance use during pregnancy. In 
1989, the Alabama Department of Public Health, 
the Alabama Medicaid Agency, the Alabama 
Department of Mental Health, and the University of 
Alabama at Birmingham Obstetric Complications 
Clinic conducted a two-week anonymous study of 
illicit drug use among women enrolled in public 
health maternity and family planning clinics and high 
risk obstetric clinics. Approximately 11 percent of 
the 2,970 pregnant women screened tested positive 
for drug use, 1.4 percent tested positive for cocaine 
use, and 9.3 percent tested positive for marijuana use 
(14). 

The Rhode Island Department of Health, the state 
medical society, and the state college of obstetricians 
and gynecologists conducted a statewide survey of 
illicit drug use in pregnant women. The survey 
measured the incidence of illicit drug use among 
women admitted in active labor to the regional 
perinatal center and to seven other maternity hospitals 
in the state. Urine specimens were collected for 17- 
day periods in October and November 1989. 
Specimens were positive for at least one drug in 7.5 
percent of the 465 women tested. Of the women 
tested, 2.6 percent tested positive for cocaine use, 
and 3.0 percent tested positive for marijuana use 
(15). 

Prior to this, no published studies have been 
conducted in North Carolina to determine the extent 
of substance use during pregnancy. The Office for 
Prevention, Division of Maternal and Child Health, 
Department of Environment, Health, and Natural 
Resources received funding from the Centers for 
Disease Control to conduct this pilot study. 
Consultation was provided by researchers and 
medical faculty at the UNC School of Medicine and 
Duke University School of Medicine. The intent of 
this pilot study is to examine appropriate procedures 
for the collection of substance use during pregnancy 
data and to determine the incidence of cocaine and 
marijuana use around the time of delivery in North 
Carolina tertiary centers. 



METHODS 

The 11 tertiary centers in North Carolina were 
chosen as the sample population in this study for 
several reasons. Deliveries in these hospitals represent 
approximately 40 percent of the births in North 
Carolina. These large hospitals tend to be more 
research-oriented, and they represent a complete 
sample population (i.e., all tertiary centers in North 
Carolina). 

All 11 tertiary centers were requested to participate 
in this study. The 10 tertiary centers in North 
Carolina that agreed to participate in the pilot study 
are: 

Memorial Mission (Asheville); 
Forsyth Memorial (Winston-Salem); 
Presbyterian (Charlotte); 
Carolinas Medical Center (Charlotte); 
Moses H. Cone Memorial (Greensboro); 
UNC Hospitals (Chapel Hill); 
Duke University Medical Center (Durham); 
Wake Medical Center (Raleigh); 
New Hanover Memorial (Wilmington); and 
Cape Fear Valley Medical Center (Fayetteville) 

Pitt County Memorial (Greenville) declined to 
participate tn the study. 

The study examines the incidence of cocaine, 
marijuana, and alcohol use among women who were 
consecutively admitted to the labor and delivery 
units in the participating hospitals. Nursing staff 
were asked to provide samples of the routinely 
collected urine specimens for toxicological analysis 
by a reference clinical laboratory (Roche Biomedical 
Laboratories, Inc.). The study was blind, and all 
urine specimens remained anonymous. 

Information recorded by nursing staff included 
length of gestation, age, race, county of residence (to 
be coded as urban or rural), and method of payment 
(to determine income level). No name or other 
identifying information was recorded which could 
jeopardize patient confidentiality. Because urine 
specimens were anonymous, patient consent was not 
obtained. 

Roche Biomedical Laboratories provided all 
necessary supplies, forms, in-service training for 
nursing staff, and daily specimen pickup service. 
Each urine specimen was tested by immunoassay 
(EMIT) for cannabinoid (marijuana) and cocaine 
metabolites. Gas chromatography was used to test 

the urine specimens for ethanol. Toxicology screen 
cutoff levels were: ethanol, 0.020 percent; 
cannabinoids, 50 ng/ml (nanogram per milliliter); 
and cocaine, 300 ng/ml. If specimen volume was 
sufficient, positive specimens were confirmed by 
repeat analysis. The duration of substances and 
metabolites in urine is very brief. The following are 
approximate guidelines for drug detection periods: 

Ethanol:    several hours 
Cannabinoids:    infrequent user: up to 10 days 

chronic user: 30 days or longer 
Cocaine metabolite:    2-3 days (48 to 72 hours) 
(According to Roche Biomedical Laboratories, Inc.) 

The study period began September 1, 1990, and 
ended December 31, 1990. It was anticipated that 
approximately 1,880 urine specimens from women 
consecutively presenting to deliver in the 10 
participating hospitals would be collected during the 
study period. The study used a stratified sampling 
methodology in which every delivery in the 
participating hospitals in a specified period of time 
was included in the sample. 

Sample sizes for the hospitals were determined by 
several factors, including: 1) amount of funding 
available; 2) an estimate of the rate of cocaine use; 
and 3) a feasible length of time in which hospital staff 
might be expected to collect urine specimens. Figure 
1 indicates discrepancies between the expected 
number of urine specimens to be collected in each 
hospital and the actual number of urine specimens 
collected during the study period. The study was 
designed to last no longer than four weeks. However, 
unforeseen delays resulted in all hospitals continuing 
to collect urine specimens beyond the four week 
period. 

The discrepancy between the expected number of 
urine specimens to be collected by each hospital and 
the number of specimens actually collected is due to 
several factors. In some cases, specimens were not 
collected because the pregnant woman was not able 
to void or delivery was impending. In some instances, 
labor and delivery staff did not collect the specimen. 
This could have resulted from possible variations in 
in-service training by Roche Biomedical Laboratories 
staff, an unfamiliar protocol, or lack of encourage- 
ment from unit supervisors to collect the urine 
specimens. (Memorial Mission began collecting urine 
specimens after the other hospitals initiated 
collection. As a result, this hospital was not able to 
complete urine specimen collection). 



Figure 1. Number of Deliveries Assigned 
for Testing and Number Tested by Hospital: 
1990 Pilot Study of Substance Use at Delivery 
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Memorial Mission (Asheville) 
Moses Cone (Greensboro) 
Forsyth Memorial (Winston-Salem) 
UNC Hospitals (Chapel Hill) 
Duke University (Durham) 
Wake Medical (Raleigh) 
New Hanover Mem. (Wilmington) 

Cape Fear Valley (Fayetteville) 
Carolinas Med. Center (Charlotte) 

10 Presbyterian (Charlotte) 

RESULTS 

A total of 1,615 urine specimens were analyzed 
with 1,609 providing sufficient quantities of urine to 
successfully complete the immunoassays. Due to 
variations in completion rates for the 10 hospitals, 
data have been weighted to reflect the proportion of 
deliveries in 1989 at each of the selected tertiary 
centers. 

Results of these analyses indicate that 1.3 percent 
of the women presenting to deliver at the tertiary 
centers included in the study showed evidence of 
recent cocaine use, and 1.7 percent tested positive 
for recent marijuana use (Figure 2). The 95 percent 
confidence intervals are displayed graphically in 
Figure 2. The range surrounding each point estimate 
is often referred to as the "margin of error" and 
indicates the likely range within which the estimate 
will fall with repeated specimens taken from the 
same population. 

The confidence interval for cocaine use, 0.74 to 
1.86, indicates that cocaine use in the 10 hospitals is 
not likely to exceed 1.86 percent or fall below 0.74 

percent of deliveries. The likely estimate of marijuana 
use is between 1.1 percent and 2.3 percent. 
Overlapping confidence intervals for point estimates, 
as in Figure 2, suggest that the difference in the 
proportion of women using cocaine or marijuana is 
not significant. 

Three percent ( ± 0.77 percent) of the women 
delivering in the study hospitals showed evidence of 
either cocaine use or marijuana use. No woman 
tested positive for both marijuana and cocaine use at 
delivery. 

For each urine specimen, information was gathered 
on length of gestation, age, race, county of residence, 
and method of payment. Tests of significance were 
performed on the data to identify differences in 
proportions that are unlikely to have been the result 
of random variation. Variables in which there are 
significant differences in percentages between 
subgroups are signified by an asterisk in Table 1. 
Three sociodemographic variables showed significant 
differences in the percentages of women using 
cocaine at delivery. 



Figure 2. Percent of Deliveries Positive for 
Substance Use: 1990 Pilot Study of 
Substance Use at Delivery 
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TABLE 1 

Frequencies and Percents of Women Positive for Cocaine Use 
by Selected Variables: 1990 Pilot Study of Substance Use at 

at Delivery 
Delivery 

VARIABLE 

Less than 37 weeks gestation 
Yes 
No 

POSITIVE FOR COCAINE USE 
FREQUENCY                 PERCENT 

7                                 1.76 
14                                1.17 

Age 
Less than 20 
20-29 
30+ 

1 
16 
4 

0.32 
2.00 
1.14 

Race 
White 
Nonwhite 

1 
20 

0.10* 
3.25* 

County of Residence 
Urban 
Rural 

21 
0 

1.66* 
0.00* 

Method of Payment 
Medicaid 
Private Insurance 
Self-pay 

17 
1 
3 

2.72* 
0.07* 
4.64* 

'Significant at 0.05 or less. 



Nonwhite women (3 25 percent) were over thirty 
times as likely as white women (0.10 percent) to use 
cocaine at delivery. Figure 3 provides confidence 
intervals for each race-specific percentage. Of the 21 
positive cocaine cases identified in the 10 tertiary 
centers, 20 were nonwhite women. 

County of residence data were converted to urban 
versus rural county by reference to 1980 census 
data. The appendix provides an explanation of the 
procedure and identifies counties by urban designa- 
tion. Urban women contributed all positive cocaine 
cases. This represents 1.66 percent of specimens 
tested from urban residents (Figure 4). The 95 
percent confidence interval for the percent of urban 
residents positive for cocaine use was 0.95 percent to 
2.4 percent. 

The percent of positive cocaine cases also varied 
significantly by the method of payment for delivery. 
Women identified as Medicaid-eligible included the 
category of presumptive eligibility. These women, 
while not currently enrolled in Medicaid, were likely 
to be found eligible for services. Figure 5 provides a 
graphical presentation of the percent of cocaine use 
at delivery by method of payment. The large con- 
fidence interval for the self-pay category is the result 
of the small number of total cases (57) not relying on 
a third party for payment of delivery services. The 
only significant difference between payment source 
groups is that between Medicaid recipients (2.7 
percent positive, CI= 1.4-4.0) and private insurance 
(.07 percent positive, CI=0-.33). 

Figure 3. Percent of Deliveries Positive for 
Cocaine Use by Race: 1990 Pilot Study of 
Substance Use at Delivery 
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Figure 4. Percent of Deliveries Positive for 
Cocaine Use For Urban County Residents: 
1990 Pilot Study of Substance Use at Delivery 
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Figure 5. Percent of Deliveries Positive for 
Cocaine Use by Method of Payment: 1990 
Pilot Study of Substance Use at Delivery 

H    Medicaid 
□ Private Insurance 
□ Self-pay 

Note: Vertical lines 
indicate 95 percent 
confidence intervals 
for estimates of 
cocaine use. The 0 
value is included in 
the self-pay and 
private insurance 
confidence intervals 



Table 2 presents frequencies and percents of 
women having positive immunoassays for recent 
marijuana use. Sociodemographic categories do not 

distinguish marijuana users from nonusers at delivery. 
No significant differences were found in analysis 
subgroups. 

TABLE 2 

Frequencies and Percents of Women Positive for Marijuana Use at 
by Sociodemographic Group: 1990 Pilot Study of Substance Use at 

Delivery 
Delivery 

VARIABLE 

Less than 37 weeks gestation 
Yes 
No 

POSITIVE FOR MARJJUANA USE 
FREQUENCY                 PERCENT 

20                                   1.72 
8                                   1.90 

Age 
Less than 20 
20-29 
30+ 

6 
9 

10 

2.27 
1.11 
2.54 

Race 
White 
N on white 

12 
13 

1.29* 
2.08* 

County of Residence 
Urban 
Rural 

20 
6 

1.64* 
2.01* 

Method of Payment 
Medicaid 
Private Insurance 
Self-pay 

12 
11 

1 

1.92* 
1.51* 
1.69* 

*Significant at 0.05 or less. 

Note: Frequencies of positive marijuana cases vary by variables due to missing values encountered on some 
specimen reports. 

CONCLUSIONS 

This study was performed on a sample number of 
pregnant women around the time of delivery at 10 
tertiary centers. Of 1,615 urine specimens analyzed, 
3.0 percent of women tested showed evidence of 
recent cocaine or marijuana use; 1.3 percent tested 
positive for recent cocaine use, and 1.7 percent 
tested positive for recent marijuana use. No woman 
tested positive for both cocaine and marijuana. 

Substantial sociodemographic differences in the 
percentages of women found to have used cocaine 
prior to delivery were identified. Twenty of the 
twenty-one positive urine specimens were from 
nonwhite women; all twenty-one positive specimens 
were from u.ban women; and twenty of the twenty- 
one specimens were from low-income women, either 
on Medicaid or without insurance coverage. Findings 
indicate that cocaine use at deliivry is predominantly 

a low-income, nonwhite, urban problem in North 
Carolina tertiary centers. 

Cautious interpretation is necessary when con- 
sidering these results. Rates of drug use at delivery- 
are not appropriate measures of the "extent of the 
problem" of drug use by pregnant women. Delivery 
represents a very small window during pregnancy. 
Due to the nature of this study, only substance use 
around the time of delivery was measured. This 
study did not capture substance use at any other time 
during pregnancy 

Some studies have indicated a significant rate of 
attrition of substance use around the time of delivery 
compared with during pregnancy. Multiplying the 
rate of use at delivery by two or three has been 
suggested to obtain a more accurate approximation 
of substance use during pregnancy (16). 



Findings may indicate less of a problem in North 
Carolina than studies elsewhere. Any indication of 
substance use at the time of delivery, however, is 
rationale for prevention and treatment interventions. 
These findings also support the need for a statewide 
study to examine the incidence of substance use 
throughout pregnancy, perhaps including other 
windows during pregnancy, such as prenatal or 
infant screening. 

Finally, any evidence of substance use during 
pregnancy represents a public health problem. As Ira 
J. Chasnoff, M.D., president of the National 
Association for Perinatal Addiction Research and 
Education (NAPARE), has recommended, there is a 
need for physicians, nurses, social workers, and 
other health care professionals to establish protocols 
for the early recognition of substance-abusing women 
and to provide treatment and intervention programs 
for these mothers and children (17). 
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APPENDIX 

Identification and coding of urban county of residence was accomplished by sorting the 100 
counties from highest percent urban to lowest percent urban based upon 1980 census figures. 
The total urban population of each county from highest to lowest percent urban was summed 
in a cumulative frequency that equaled the total urban population in each county and all other 
counties with higher percent urban populations. The county on which the cumulative 
frequency achieved 50 percent of the population in the state and all counties with greater 
proportions urban were considered urban. All counties with lower proportions urban were 
considered rural Based upon this procedure, the urban counties were: 

Mecklenburg 
Gaston 
Buncombe 
CabarTus 
Catawba 
Guilford 
Alamance 
Forsyth 
Cumberland 
Durham 
Wake 
Orange 
New Hanover 
Onslow 
Wayne 
Wilson 
Pin 
Craven 
Pasquotank 
Lenoir 

All other counties were designated as rural. 

10 
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